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(54) WIDE-ANGLE ASPHERICAL ZOOM LENS 
(57)Abstract: 

PURPOSE: To provide the high-performance aspherical zoom lens which has an about 
35° half view angle, an F1.4 F number, and an about x8 zoom ratio although the 
constitution is simple and to provide a video camera which uses this aspherical zoom 
lens by employing a new lens type and an optimum aspherical surface shape for -the 
video lens of the video camera. 

CONSTITUTION: The wide-angle aspherical zoom lens consists of a 1st lens group 1 
as a fixed group which consisting of a concave lens, a convex lens, a concave lens, a 
biconvex lens, and a meniscus convex lens, a 2nd lens group 2 as a moving group 
which consists of a meniscus concave lens, a biconcave lens, and a convex lens, a 3rd 
lens group as a fixed group which consists of a single lens having at least one 
aspherical surface, and a 4th lens group 4 as a moving group which includes a lens 



having at least g 1 aspherical surface and consists of one concave lens and one 
convex lens in order from object side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st group which had forward refractive power and was fixed to the 
image surface in order [ side / body ], The 2nd group which has a variable power 
operation by moving with negative refractive power in an optical-axis top, The 3rd 
group of forward refractive power which is fixed to the image surface and has a 
condensing operation, and migration of the 2nd group of the above, And it is the 
aspheric surface zoom lens which consists of the 4th group of the forward refractive 
power which moves in an optical-axis top so that the image surface changed by 
migration of a body may be maintained at a fixed location from datum level. The 3rd 
group of the above and the 4th group of the above have comparatively big air spacing. 



The 1 st group of the above in order [ side / body ] A concave lens, From a biconvex 
lens, a concave lens, a biconvex lens, and a meniscus convex lens The 2nd group of 
the above from a meniscus concave lens and a biconcave lens, and a convex lens It is 
the wide angle aspheric surface zoom lens characterized by for the 3rd group of the 
above consisting of single lenses whose whole surface is the aspheric surface at least, 
and the 4th group of the above consisting of one concave lens and one convex lens, 
including the lens which has an aspheric surface configuration beyond the whole 
surface at least. 

[Claim 2] The wide angle aspheric surface zoom lens according to claim 1 
characterized by for the 1 st group consisting of the concave lens with which the 
concave surface turned to the image side, the biconvex lens with which the convex 
turned to the **** side, the meniscus concave lens with which the concave surface 
turned to the image side, a biconvex lens with which the convex turned to the **** 
side, and a meniscus convex lens with which the concave surface turned to the image 
side sequentially from a body side, and having air spacing with comparatively big 1 st 
lens and 2nd lens. 

[Claim 3] The wide angle aspheric surface zoom lens according to claim 2 
characterized by satisfying the following terms and conditions. 

(1)1 .0<r2/f 1 <3.0 (2) 1 .5<r3/f 1 <3.5 (3) For 0.2<d2/f 1 <0.8, however f 1 , as for the radius 
of curvature of the image side face of the 1st lens, and r3, the focal distance of the 
1st group and r2 are [the radius of curvature of the **** side face of the 2nd lens and 
d2 ] air spacing between the 1 st lens and the 2nd lens. 

[Claim 4] The video camera using a wide angle aspheric surface zoom lens according 
to claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The half-field angle in a wide angle edge is a wide angle of 
about 32 - 35 degrees, and this invention relates to the video camera using a highly 
efficient aspheric surface zoom lens and highly efficient it. 
[0002] 

[Description of the Prior Art] High definition is demanded with operability and mobility, 
responding to it, an image pickup device is also small [ 1/3 inch ], and, as for the latest 
video camera, the thing of high resolution is becoming in use. Moreover, in connection 
with it, it is a diameter ratio of macrostomia, and a small light weight, and the highly 
efficient wide angle zoom lens is demanded strongly. Furthermore, implementation of 



the wide angle zoom lens which reduced configuration number of sheets is 
approached strongly, the request of cost reduction being also strong and maintaining 
high performance. 

[0003] However, the wide angle zoom lens was what many lens number of sheets is 
needed in order to attain severer aberration amendment,^ and becomes expensive 
greatly heavily, and the diameter of a lens of the 1st group not only becomes very 
large, but is not suitable for a noncommercial video camera. Therefore, the small 
lightweight [ the f number ] zoom lenses of the former which consisted of lenses they 
are [ lenses ] about 1.4-1.6 and about 10-13 sheets were 25 or less half-field angles. 
[0004] Hereafter, an example of the conventional zoom lens for video cameras 
mentioned above is explained, referring to a drawing. (For example, Japanese Patent 
Application No. No. 169295 [ one to ]) 

( Drawing 2 ) shows the block diagram of the conventional zoom lens for video 
cameras. In ( drawing 2 ), as for 21 , as for the 1st group as the focal section, and 22, 
the 2nd group as the variable power section and 23 are equivalent glass plates with 
which the 3rd group as the condensing section and 24 are equivalent to the 4th group 
as the focal section, and 25 is equivalent to a crystal filter, the face plate of an image 
sensor, etc., and 26 is an image formation side. 

[0005] About the zoom lens for video cameras constituted as mentioned above, the 
actuation is explained below. The 1st group 21 fixed to the image formation side 26 
has an image formation operation, and the 2nd group 22 which moves in an 
optical-axis top changes a scale factor, and changes a whole system focal distance. 
The 3rd group 23 which is a fixed group has the operation which condenses the 
emission light produced by the 2nd group 22, and the 4th group 24 which moves in an 
optical-axis top has a focal operation. Moreover, the image formation side location 26 
is always kept constant by losing fluctuation of the image surface location produced 
by migration of the 2nd group 22 at the time of zooming by migration of the 4th group 
24. 

[0006] 

[Problem(s) to be Solved by the Invention] However, with the zoom lens of the above 
configurations, when it was going to realize the haHHIeld angle of 30 degrees or more, 
especially, the aberration amendment by the side of a wide angle became difficult, and 
it had the trouble that the high definition in the zoom whole region was unrealizable. 
[0007] Though it is an easy configuration by this invention's canceling the 
above-mentioned fault and adopting a new lens type and the optimal aspheric surface 
configuration, it aims at offering a highly efficient wide angle aspheric surface zoom 
lens with the half^field angle of about 32 degrees or more, and offering the video 
camera using the wide angle aspheric surface zoom lens of a doubling lever. 
[0008]* 

[Means for Solving the Problem] The wide angle aspheric surface zoom lens of this 



invention which attains this purpose The 1st group which had forward refractive 
power and was fixed to the image surface in order [ side / body ] f The 2nd group which 
has a variable power operation by moving with negative refractive power in an 
optical-axis top, The 3rd group of forward refractive power which is fixed to the image 
surface and has a condensing operation, and migration of the 2nd group of the above, 
And it consists- of the 4th -group of the forward refractive power which moves in an 
optical-axis top so that the image surface changed by migration of a body may be 
maintained at a fixed location from datum level. The 3rd group of the above and the 
4th group of the above have comparatively big air spacing. The 1st group of the above 
in order [ side / body ] A concave lens, From a biconvex lens, a concave lens, a 
biconvex lens, and a meniscus convex lens The 2nd group of the above from a 
meniscus concave lens and a biconcave lens, and a convex lens The 3rd group of the 
above consists of single lenses whose whole surface is the aspheric surface at least. 
It is characterized by for the 4th group of the above consisting of one concave lens 
and one convex lens, including the lens which has an aspheric surface configuration 
beyond the whole surface at least, and each group consisting of a desirable field 
configuration on the aberration engine performance. 

[0009] It is desirable for the 1st above-mentioned group to consist of the concave 
lens with which the concave surface turned to the image side, the biconvex lens with 
which the convex turned to the **** side, the meniscus concave lens with which the 
concave surface turned to the image side, a biconvex lens with which the convex 
turned to the **** side, and a meniscus convex lens with which the concave surface 
turned to the image side sequentially from a body side, and to specifically have air 
spacing with comparatively big 1st lens and 2nd lens. 

[0010] Furthermore, specifically, it is desirable for the above-mentioned wide angle 
aspheric surface zoom lens to satisfy the following terms and conditions. 
[001 1] (1 ) 1 .0<r2/f1 <3.0 (2) 1 .5<r3/f1 <3.5 (3) For 0.2<d2/f1 <0.8, however f1 , as for the 
radius of curvature of the image side face of the 1st lens, and r3, the focal distance of 
the 1 st group and r2 are [ the radius of curvature of the **** side face of the 2nd lens 
and d2 ] air spacing between the 1st lens and the 2nd lens. 

[0012] Moreover, the video camera of this invention which attains the 
above-mentioned purpose consists of view finders at least with the above-mentioned 
wide angle aspheric surface zoom lens, an image sensor, and a digital disposal circuit. 
[0013] 

[Function] By the above-mentioned configuration, this invention has solved the 
conventional trouble. The 1st group of the above in order [ side / body ] Namely, a 
concave lens, a biconvex lens, a concave lens, It considers as a biconvex lens and a 
meniscus convex lens. The 2nd group of the above A meniscus concave lens, By 
considering as a biconcave lens and a convex lens, constituting the 3rd group of the 
above from a single lens whose whole surface is the aspheric surface at least, and 



using the 4th group of the above as one concave lens and one convex lens, and 
establishing the aspheric surface configuration beyond the whole surface at least A 
highly efficient wide angle aspheric surface zoom lens with the half-field angle of 
about 32 degrees or more is offered with an easy configuration. 

[0014] Moreover, the highly efficient wide angle aspheric surface zoom lens good and 
amended with the easy configuration, is offered from satisfying condition (1) - (3) so 
that clearly from the detailed explanation which performs the back about an example. 
[0015] Moreover, by using the wide angle aspheric surface zoom lens of this invention, 
it is small, a light weight, and high definition, and the large video camera of 
photographic coverage can be realized. 
[0016] 

[Example] Hereafter, an example is stated to a detail. ( Drawing 1 ) shows the block 
diagram of one example of the wide angle aspheric surface zoom lens of this invention. 
As for the 1st group and 2, in ( drawing 1 ), 1 is [ the 2nd group and 3 ] equivalent 
plates optically [ the 3rd group and 4 / the 4th group and 5 ] to a crystal filter, the 
face plate of an image pickup device, etc. 

[001 7] It consists of the 4th group 4 which has an image-formation operation with 
forward refractive power, and contains the 1st group 1 which is a fixed group, the 2nd 
group 2 which has a variable-power operation by moving with negative refractive 
power in an optical-axis top, the 3rd group 3 which it consists of an aspheric lens of 
forward refractive power, and it has a condensing operation, and are a fixed group, and 
the aspheric lens which have forward refractive power, moves in an optical-axis top, 
and perform focal adjustment. The 3rd group 3 of the above and the 4th group 4 of the 
above have comparatively big air spacing. The 1 st group of the above in order [ side / 
body ] A concave lens, From the cemented lens and meniscus convex lens of a 
biconvex lens, a concave lens, and a biconvex lens The 2nd group of the above from 
the cemented lens of a meniscus concave lens, a biconcave lens, and a convex lens 
The 3rd group of the above consists of single lenses whose whole surface is the 
aspheric surface at least, and the 4th group of the above consists of one concave lens 
and one convex lens, including the lens which has an aspheric surface configuration 
beyond the whole surface at least. 

[0018] The concave lens with which the concave surface turned to [ the 1st lens of 
the 1st group ] the image side, the biconvex lens with which the convex turned to 
[ the 2nd lens ] the **** side, The meniscus concave lens with which the concave 
surface turned to [ the 3rd lens ] the image side, the biconvex lens with which the 
convex turned to [ the 4th lens ] the **** side, The 5th lens consists of a meniscus 
convex lens with which the concave surface turned to the image side, and the 
conditions of having air spacing with comparatively big 1st lens and 2nd lens are 
indispensable amending many aberration of the half-field angle of about 32 degrees or 
more by small configuration number of sheets. 



[0019] Next, it explains in more detail about a monograph affair. Conditions (1) is 
counted from the **** side which constitutes the 1 st group 1 , and it is related with 
the radius of curvature of the image side face of the 1st concave lens. Conditions (2) 
is related with the radius of curvature of the body side face of the 2nd convex lens 
which constitutes the 1st group 1. Conditions (1) and conditions If it separates from 
the minimum of (2), the astigmatism of the- meridional direction near the 0.7 relative 
field angle will become large, and the good image formation engine performance will 
not be obtained. Conditions (1) and conditions If it separates from the upper limit of 
(2), the distortion aberration in a wide angle edge serves as a negative big value, and 
cannot amend. 

[0020] Conditions (3) is the conditional expression about air spacing between the 1st 
lens of the 1st group 1, and the 2nd lens. As a result of the refractive power of the 1st 
lens exceeding a minimum and the 2nd lens becoming strong too much, the distortion 
aberration and the astigmatism near a wide angle edge cannot be amended with 
sufficient balance. If an upper limit is exceeded, KOMBAKUTO-ization of the whole 
system can carry out difficulty, and the outer diameter of the 1st lens cannot be made 
small, and small lightweight-ization of the whole system cannot be realized. 
[0021] Next, a concrete numerical example is shown in (Table 1). In this table, a 
refractive index and nu are the Abbe number to d line of each lens. [ as opposed to / 
r / as opposed to / in the radius of curvature of a lens side and d / the thickness of a 
lens or air spacing between lenses / d line of each lens in n ] 
[0022] Moreover, the degree type defines the aspheric surface configuration. 
[0023] 
[Equation 1] 

C Y 1 

Z « -f D * Y 4 + E • Y • + F • Y 1 

1 + r 1 - (l+K) C 1 Y 1 

+ G - Y ,0 + H - Y 1 2 + I • Y 1 4 

[0024] Z: Distance Y from the aspheric surface top-most vertices of the point on the 
aspheric surface [ in / in the height from an optical axis / Y ] : curvature of the height 
Ciaspheric surface top-most vertices from an optical axis (=1/r) 
D, E, F, G, H, I: Aspheric surface multiplier [0025] 
[Table 1] 
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[0026] f and F/NO are the focal distances and the f numbers in a wide angle edge and 
a tele edge, respectively. In addition, the 1 5th page, the 1 6th page, and the 1 9th page 
are the aspheric surfaces, and shows an aspheric surface multiplier in (Table 2). 
[0027] 
[Table 2] 
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[0028] Next, by zooming, as an example of strange good air spacing, the value at the 
time of the infinite distance object point is measured from a lens tip to (Table 3), the 
value at the time of the object point of 1 .4m location is measured from a lens tip to 
(Table 4), and the value at the time of the object point of 0.7m location is shown in 
(Table 5): In these tables, a standard position is a-zoom location where the 4th group 4 
approaches the 3rd group 3 most in each object point location. 



[0029] 
[Table 3] 
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[0030] 
[Table 4] 
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[0031] 
[Table 5] 
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[0032] The 2nd numerical example is shown in (Table 6). 

[0033] 

[Table 6] 
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[0034] In addition, it counts from a body and the 5th lens to the 11th lens and lens 
spacing in the meantime are the same as the 1st example shown in (Table 1). 
[0035] The block diagram of the 3rd example is shown in ( drawing 9 ), and a numeric 
value is shown in (Table 7). 
[0036] 
[Table 7] 
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[0037] In addition, it counts from a body and the lens of ** and lens spacing in the 
meantime are the same as the 1st example shown in (Table 1) 5th henceforth. 
[0038] ( — drawing 3 (a) - (c)) — ( — drawing 4 (a) - (c)) — ( — drawing 5 (a) - (c)) is 
an aberration Fig. in the wide angle edge of the wide angle aspheric surface zoom lens 
of the 1st example shown, respectively (Table 1), a criterion, and a tele edge, the same 
— ( — drawing 6 (a) - (c)) — ( — drawing 7 (a) - (c)) — ( — the aberration engine 
performance of the wide angle aspheric surface zoom lens of the 2nd example which 
showed drawing 8 (a) - (c)) in (Table 6) — ( — drawing 10 (a) - (c)) — ( — drawing 1 1 
(a) - (c)) — ( — drawing 1 2 (a) - (c)) shows the aberration engine performance of the 
wide angle aspheric surface zoom lens of the 3rd example shown in (Table 7). In these 



drawings, each example shows having good optical-character ability. 

[0039] Moreover, the video camera of this invention consists of view finders at least 

with the wide angle aspheric surface zoom lens of this invention, an image sensor, and 

a digital disposal circuit. 

[0040] 

[Effect of the-Invention] With-the wide angle aspheric surface zoom lens of this 
invention, about 1.4 zoom ratio can be realized by the small configuration number of 
sheets which the half-field angle in a wide angle edge calls an about 8 times as many 
zoom lens as this 32 to 35 degrees, and the f number calls 1 1 sheets, and can realize 
small and the large video camera of photographic coverage lightweight and highly 
efficiently using this wide angle aspheric surface zoom lens so that clearly from the 
above explanation. 

[0041] In addition, although the above explanation described the case where a convex 
lens had an aspheric surface configuration between two lenses of the 4th group 4, also 
when a concave lens has an aspheric surface configuration, of course, it can apply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the aspheric surface zoom lens of the 1 st example 
of this invention 

[Drawing 2] The block diagram of the conventional aspheric surface zoom lens 
[Drawing 3] The aberration Fig. in the wide angle end position of the aspheric surface 
zoom lens in the 1st example of this invention 

[Drawing 4] The aberration Fig. in the standard position of the aspheric surface zoom 
lens in the 1 st example of this invention 

[Drawing 5] The aberration Fig. in the looking-far location of the aspheric surface 
zoom lens in the 1st example of this invention 

[Drawing 6] The aberration Fig. in the wide angle end position of the aspheric surface 
zoom lens in the 2nd example of this invention 

[Drawing 7] The aberration Fig. in the standard position of the aspheric surface zoom 
lens in the 2nd example of this invention 

[Drawing 8] The aberration Fig. in the looking-far location of the aspheric surface 
zoom lens in the 2nd example of this invention 

[Drawing 9] The block diagram of the aspheric surface zoom lens of the 3rd example 
of this invention 

[Drawing 10] The aberration Fig. in the wide angle end position of the aspheric surface 
zoom lens in the 3rd example of this invention 



[Drawing 1 1] The aberration Fig. in the standard position of the aspheric surface zoom 
lens in the 3rd example of this invention 

[Drawing 12] The aberration Fig. in the looking-far location of the aspheric surface 
zoom lens in the 3rd example of this invention 
[Description of Notations] 

1 1st Lens Group 

2 2nd Lens Group 

3 3rd Lens Group 

4 4th Lens Group 

5 Crystal Filter Etc. 

6 Image Formation Side 

In drawing of spherical aberration, 
A continuous line is a value over d line. 
A dotted line is a value over an F line. 
A broken line is a value over C line. 
In drawing of astigmatism, 

A continuous line sagittal-image-surface-curves. 
A dotted line is a meridional curvature of field. 
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